Induction of cytochrome P-450 in Sigmodon hispidus (cotton rats) exposed to dietary Aroclor 1254.
The induction of immunoreactive cytochrome P-450 protein and associated catalytic activities in 10-wk-old male and female Sigmodon hispidus (cotton rats) exposed for 2 wk to low dietary levels of Aroclor 1254 (0.33, 1.0, 3.3, 10, and 33 ppm), or the prototype P-450 inducers phenobarbital, DDT, clotrimazole, and beta-naphthoflavone was examined. Ethoxy-(ETR), methoxy- (MTR), pentoxy- (PTR), and benzyloxyresorufin (BZR) O-dealkylation activities were significantly increased at 0.33 ppm Aroclor for males and 1.0 ppm for females, when compared to control levels. O-Dealkylation activities peaked at 3.3 ppm for males and 10 ppm for females. ETR and MTR O-dealkylation activities were increased four- to eightfold while PTR and BZR O-dealkylation activities increased only two- to threefold. Liver/body weight ratios also increased, with the maximum ratios observed at the highest Aroclor dose, and were associated with histopathologic hepatocyte lesions. While increases in liver/body weight ratio, immunoreactive CYP2B protein, and BZR O-dealkylation were detected following phenobarbital treatment, no increase in PTR O-dealkylation activity was observed. These results demonstrate that S. hispidus (both males and females) are extremely sensitive to low dietary levels of Aroclor 1254, responding with increases in liver/body weight ratio, immunoreactive P-450 protein, and O-dealkylation activities. The cotton rat would appear to be a sensitive feral target species for detecting exposure to certain environmental contaminants.